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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous -and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
ABSTRACT 

PA-657  Dam  (Acme  Dam):  NDI  I.D.  No.  PA-00828 


Owner: 

State  Located: 


County  Located: 


Stream: 


Westmoreland  County  Commissioners 

Pennsylvania 

Westmoreland 

Jacobs  Creek 

4  May  1979 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  past  performance,  and  avail¬ 
able  engineering  data,  the  facility  is  considered  to  be  in 
good  condition.  The  size  classification  of  the  facility 
is  intermediate  and  the  hazard  classification  is  considered 
to  be  high.  The  emergency  spillway  is  capable  of  discharg¬ 
ing  the  peak  inflow  resulting  from  a  storm  of  PMF  intensity 
and  is,  therefore,  considered  adequate. 

It  is  recommended  that  the  owner: 

(ai  Repair  the  damaged  pond  drain  gate  control  and 
replace  the  missing  manhole  cover  atop  the  service  spillway 
riser.  Consideration  should  be  given  to  redesigning  the 
gate  control  mechanism  to  protect  it  from  future  vandalism. 

b 4  Consult  with  the  U.S.D.A.,  Soil  Conservation 

Service,  to  assess  the  erosion  on  the  upstream  slope  in  the 
area  of  the  service  spillway  riser  and  implement  any  remed¬ 
ial  measures  deemed  necessary. 

c,  Curtail  the  unauthorized  vehicular  travel  across 
the  embankment  and  repair  and  reseed  any  damaged  (bare) 
areas.  If  control  of  unauthorized  travel  is  not  practical, 
some  provision  should  be  made  to  protect  the  embankment  from 
rutting  and  erosion  by  placing  a  layer  of  gravel  or  stone 
across  the  crest.  . 
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di  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In 
addition,  a  formal  warning  system  should  be  implemented 
which  provides  detailed  procedures  to  protect  the  lives  and 
property  of  downstream  residents.  Included  in  the  plan 
should  be  provisions  for  around-the-clock  surveillance  of 
the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
PA-657  DAM  (ACME  DAM) 

NDI#  PA-828,  PENNDER#  65-133 

SECTION  1 

GENERAL  INFORMATION 


1. 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1. 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  PA-657  Dam,  locally  known 
as  Acme  Dam,  is  an  earth  embankment  approximately  500  feet 
in  length  with  a  maximum  field  measured  height  of  33  feet. 
The  structure  is  essentially  a  standard  U.  S.  Department  of 
Agriculture,  Soil  Conservation  Service  (SCS)  design  and  is 
equipped  with  both  service  and  emergency  spillways  (see 
Overview  Photograph  and  Figure  3) .  The  service  spillway  is 
located  on  the  upstream  face  near  the  center  of  the  embank¬ 
ment.  It  is  a  single-stage,  reinforced  concrete  drop  inlet, 
vertical  riser  connected  to  a  30-inch  diameter,  horizontal 
concrete  conduit  at  its  base.  The  emergency  spillway  is  a 
vegetated  earth  channel  of  trapezoidal  cross-section  with  a 
base  width  of  100  feet  excavated  in  the  left  abutment.  The 
facility  is  provided  with  a  pond  drain  consisting  of  a  16- 
foot  long  section  of  18-inch  diameter  reinforced  concrete 
pipe  with  intake  at  the  upstream  toe  and  discharge  outlet  at 
the  base  of  the  service  spillway  riser  (see  Figures  7  and 
8)  . 


b.  Location.  PA-657  Dam  is  located  across  Jacobs 
Creek  in  Mount  Pleasant  Township,  Westmoreland  County, 
Pennsylvania.  The  community  of  Acme,  Pennsylvania,  is 
located  about  one  mile  northwest  of  the  facility  along 
Pennsylvania  Route  31,  three  miles  west  of  Pennsylvania 
Turnpike  Interchange  9  at  Donegal,  Pennsylvania.  The  dam, 
reservoir,  and  watershed  are  contained  within  the  Donegal, 
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Pennsylvania,  U.S.G.S.  7.5  minute  topographic  quadrangle 
(see  Appendix  G) .  The  coordinates  of  the  dam  are  N40°  7.8' 
and  W79  0  25.4' . 


c.  Size  Classification.  Intermediate  (33  feet  high, 
1,540  acre-feet  total  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Westmoreland  County  Commissioners 

Court  House 

Greensburg ,  Pennsylvania  15601 

f.  Purpose  of  Dam.  Recreation  and  flood  retardation. 

g.  Historical  Data.  PA-657  Dam  was  designed  by  the 
U.  S.  Department  of  Agriculture,  Soil  Conservation  Service, 
as  part  of  a  flood  control  system  in  the  Jacobs  Creek 
Watershed,  which  was  to  consist  of  three  dams  and  a  stream 
channel  improvement  project.  Construction  of  the  facility 
began  in  July  1972.  Correspondence  indicates  that  four 
contractors  managed  the  project  until  it  was  finally  com¬ 
pleted  in  July  1975,  by  Five-R  Excavating,  Inc.,  from  New 
Florence,  Pennsylvania.  No  major  modifications  have  been 
made  to  the  structure  since  its  completion.  Plans  to 
develop  the  area  surrounding  the  facility  into  a  park  have 
not  been  finalized;  however,  boating  and  fishing  are  presently 
allowed.  Thus,  the  facility  currently  is  used  for  both 
flood  control  and  recreation. 


1.3  Pertinent  Data. 


a.  Drainage  Area  (square  miles) .  2.6 

b.  Discharge  at  Dam  Site.  Daily  records  of  reservoir 
levels  and  discharges  are  not  recorded  at  this  facility. 

The  owner  is  obligated  by  contract  with  the  SCS  to  inspect 
the  facility  annually  and  after  major  storms  and  to  report 
on  any  damage  incurred.  An  estimate  of  high  water  is 
usually  included.  Discussions  with  the  local  SCS  representa¬ 
tive,  present  during  the  inspection,  indicated  that,  to  this 
date,  the  emergency  spillway  has  never  discharged. 


Discharge  Capacity  of  the 
of  dam  elevation  1844.1)  =  120 


Service  Spillway  (pool  at  top 
cfs  (design  value) . 


Discharge  Capacity  of  the  Emergency  Spillway  (pool  at 
top  of  dam  elevation  1844.4)  =  10,450  cfs  (see  Appendix  C, 
Sheet  7) . 
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c.  Elevation  (feet  above  mean  sea  level) .  The 
following  elevations  are  based  on  available  drawings  by  the 
U.S.D.A.,  Soil  Conservation  Service,  dated  10-71.  These 
elevations  have  been  roughly  verified  by  field  measurements; 
however,  no  formal  survey  was  performed  (see  Appendix  F) . 


Top  of  Dam 

Maximum  Design  High  Water 
Maximum  Pool  of  Record 
Normal  Pool 

Service  Spillway  Crest 
Emergency  Spillway  Crest 
Pond  Drain  Upstream  Invert 
Pond  Drain  Downstream  Invert 
Streambed  at  Dam  Center 
Streambed  at  Downstream  Toe 
Maximum  Tailwater 


1844.4  (field) 

1844.1  (design) 

1838.2 
Not  known 

1827.5 

1827.5 
1835.0 

1815.6 
1815.6 
1815.0 

1811.4  (field) 
Not  known 


d.  Reservoir  Length  (feet) . 


Top  of  Dam  5000 

Normal  Pool  3000 


e.  Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 

Emergency  Spillway  Crest 
Design  Surcharge 

f .  Reservoir  Surface  (acres) . 

Top  of  Dam 
Normal  Pool 

Emergency  Spillway  Crest 

g .  Dam. 

Type 

Length 

Height 


1540 

93 

460 

1080 


145 

25 

75 


Zoned  earth 

500  feet 

33  feet  (field 
measured  -  crest 
to  downstream  toe) 


Top  Width 
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12  feet  (field 
measured) 

14  feet  (design) 


Upstream  Slope 
Downstream  Slope 
Zoning 

Impervious  Core 

Cutoff 

Grout  Curtain 
h.  Pond  Drain. 


2 . 5H : IV 
2 . 5H : IV 

Four  zones  described 
in  detail  on  Figure  4. 

Zone  I  material; 
carried  to  elevation 
1835.0;  1H : IV  side 
slopes  with  a  10- 
foot  top  width. 

Provided  along 
embankment  center- 
line;  1H:1V  side 
slopes  with  a  12- 
foot  bottom  width. 

None  indicated. 


Type 

18-inch  diameter 
reinforced  concrete 
pipe  with  intake  at 
the  upstream  toe  and 
discharge  outlet  at 
the  base  of  the 
service  spillway 
riser . 

Length 

16  feet 

Closure 

Provided  by  an  18- 
inch  diameter  slide 
gate  mounted  on  the 
inside  face  of  the 
service  spillway 
riser . 

Access 

Located  at  the  base 
of  the  service 
spillway  riser,  the 
pond  drain  is  acces¬ 
sible  through  the 
riser  itself. 
However,  no  ladder 
or  other  means  of 
reaching  the  riser 
base  is  provided  by 
the  design. 
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Service  Spillway. 
Type 


Crest  Elevation 
Upstream  Channel 
Downstream  Channel 

Emergency  Spillway. 

Type 

Crest  Elevation 
Channel  Width 

Breadth  of  Control  Section 


Single-stage,  rein¬ 
forced  concrete, 
drop  inlet,  vertical 
riser  connected  to 
a  30-inch  diameter 
reinforced  concrete 
discharge  conduit 
which  discharges 
into  a  standard  SCS 
reinforced  concrete 
impact  basin. 

1827.5 

Not  applicable. 

20-foot  long,  riprap- 
lined,  trapezoidal¬ 
shaped  channel. 


CJnlined  vegetated 
channel  excavated  in 
the  left  abutment. 

1835.0 

100  feet 

30  feet 


Upstream  Channel  Curved,  unlined 

channel  with  2 
percent  slope. 

Downstream  Channel  Discharge  from  the 

emergency  spillway 
is  directed  over  the 
left  abutment  hill¬ 
side  and  into  the 
natural  stream 
several  hundred  feet 
downstream  of  the 
embankment  toe. 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources. 

1.  Hydrology  and  Hydraulics.  Hydrologic  and 
hydraulic  design  data  are  contained  within  a  comprehensive 
design  report  prepared  by  the  SCS  and  available  at  their 
Harrisburg  and  Washington,  Pennsylvania  offices. 

2.  Embankment.  Comprehensive  design  data  are 
contained  within  the  SCS  report  mentioned  above. 

3 .  Appurtenant  Structures.  Same  as  above . 

b.  Design  Features.  Available  construction  drawings 
and  design  data  indicate  that  the  dam  is  a  zoned  earthfill 
structure  consisting  of  approximately  26,000  cubic  yards  of 
fill.  The  structure  is  comprised  of  four  zones  as  shown  in 
Figure  4. 

Zone  I  is  composed  of  impervious  material  placed  at  the 
core  and  carried  up  to  elevation  1835.0.  Zone  II  material 
is  slightly  more  pervious  and  makes  up  the  shells  on  either 
side  of  Zone  I.  The  outer  shells  of  the  fill  are  composed 
of  Zone  III  material  which  consists  of  sandstone  excavated 
from  the  emergency  spillway  and  oversized  material  raked 
from  Zones  I  and  II.  Zone  IV  material  consists  of  topsoil 
placed  on  the  exposed  outer  slopes. 

The  plans  indicate  the  embankment  has  been  constructed 
with  a  cutoff  trench  located  along  the  centerline  of  the 
embankment  foundation.  The  design  calls  for  the  trench  to 
have  been  excavated  between  Station  3+65  and  Station  7+10 
with  1H : IV  side  slopes  and  a  12-foot  bottom  width. 

A  drainage  system  has  been  designed  under  the  down¬ 
stream  portion  of  the  earth  fill  to  control  the  phreatic 
line  and  seepage  (see  Figures  4  and  6) . 

2 .  Appurtenant  Structures. 

a)  Service  Spillway.  The  service  spillway 
is  a  single-stage,  drop  inlet  structure  consisting  of  a 
reinforced  concrete  riser  and  a  30-inch  diameter  reinforced 
concrete  discharge  conduit  (see  Figures  7,  8,  9,  and  10). 
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b)  Emergency  Spillway.  The  emergency 
spillway  is  a  trapezoidal  channel  cut  into  the  left  abut¬ 
ment.  The  control  section  has  a  crest  length  of  100  feet 
and  is  30  feet  wide  (see  Figures  3  and  5) . 

c)  Pond  Drain.  The  lake  can  be  drained  via 
an  18-inch  diameter  reinforced  concrete  pipe  that  discharges 
into  the  base  of  the  service  spillway  riser  and  ultimately 
through  the  30-inch  diameter  discharge  conduit.  The  pond 
drain  is  regulated  by  means  of  an  18-inch  diameter  slide 
gate  mounted  on  the  inside  face  of  the  riser  and  operated 
manually  from  atop  the  riser  (see  Figures  7  and  8) . 

c.  Specific  Design  Data  and  Criteria. 

1.  Hydrology  and  Hydraulics.  The  hydrologic  and 
hydraulic  design  of  this  facility  was  based  on  criteria, 
data,  and  methods  established  in  the  "National  Engineering 
Handbook"  of  the  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service.  Specific  data  and  criteria  are  listed 
in  Section  5,  herein. 

2.  Embankment.  All  aspects  of  the  embankment 
design  were  prepared  by  the  Soil  Conservation  Service. 
Available  design  information  includes  all  the  basic  elements 
of  earth  dam  design.  Embankment  materials  and  local  soils 
classifications,  moisture-density  relationship,  consolida¬ 
tion,  permeability,  and  shear  strength  are  all  discussed  in 
various  memoranda  and  correspondence  contained  in  SCS  files. 

Stability  analysis  was  performed  using  the  SCS  stabil¬ 
ity  computer  program.  The  dam  was  analyzed  with  a  center 
core  section  using  total  stress  shear  strength  parameters  of 
0  =  14.5°  and  C  =  700  psf  and  effective  stress  parameters  of 

F  =  33.5°  and  C  =  0  psf.  The  shell  section  had  shear  para¬ 
meters  of  0  =  35°  and  C  =  0  psf.  Shear  parameters  of  0  = 

35.5°  and  C  =  875  psf  were  used  for  the  surface  6  feet  of 

the  foundation. 

No  data  were  available  that  could  confirm  the  above 
design  parameters  were  indeed  attained  during  construction. 

A  full  drawdown  analysis  of  the  upstream  2.5H:1V  slope 
with  a  10-foot  berm  at  elevation  1827.5  gave  a  safety  factor 
of  2.2.  The  steady  seepage  analysis  of  the  downstream 
slope,  assuming  free  draining  material  in  the  shell,  gave  a 
safety  factor  of  1.94. 

3.  Appurtenant  Structures.  The  appurtenant 
structures  incorporated  into  the  facility  are,  for  the  most 
part,  proven  standard  SCS  designs.  Design  data  are  presented 
within  the  design  report  available  from  the  SCS. 


2.2  Construction  Records. 


Construction  records  including  bi-weekly  construction 
status  reports,  dated  photographs  and  memorandum,  and 
pertinent  correspondence  are  contained  in  PennDER  files.  A 
daily  construction  narrative  prepared  by  the  on-site  repre¬ 
sentative  of  the  SCS  is  available  at  the  SCS  Harrisburg 
office . 


2 . 3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  this  facility 
are  maintained. 


2 . 4  Other  Investigations 

No  formal  investigations  have  been  performed  on  this 
facility  subsequent  to  its  construction. 


2.5  Evaluation. 


Engineering  data  were  provided  by  the  Pennsylvania 
Department  of  Environmental  Resources  and  the  U.  S.  Depart¬ 
ment  of  Agriculture,  Soil  Conservation  Service.  Sufficient 
data  are  available  to  indicate  the  structure  was  formally 
designed  and  constructed  in  accordance  with  accepted  modern 
engineering  practice. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General.  The  general  appearance  of  this  project 
suggests  the  dam  and  its  appurtenances  are  currently  in  good 
condition. 


b.  Embankment .  Observations  made  during  the  visual 
inspection  reveal  the  embankment  to  be  in  good  condition. 

Some  minor  erosion  was  observed  along  the  upstream  embank¬ 
ment  face  directly  behind  the  service  spillway  riser  (see 
Photograph  3) .  Unauthorized  vehicular  traffic  across  the 
embankment  has  left  an  unprotected  rutted  strip,  void  of 
vegetative  cover,  along  the  crest  and  across  the  emergency 
spillway  channel  (see  Photograph  1) .  Otherwise,  no  evidence 
of  sloughing,  seepage,  animal  burrows,  excess  settlements  or 
signs  of  maintenance  neglect  were  observed. 

c.  Appurtenant  Structures. 

1.  Service  Spillway.  The  drop  inlet,  reinforced 
concrete  riser  appears  to  be  in  excellent  condition.  No 
cracks  or  signs  of  weathering  were  observed  on  either  the 
interior  or  exterior  concrete  surfaces  of  the  structure  (see 
Photograph  3) .  The  cover  over  the  manhole  that  provides 
access  to  the  interior  of  the  structure  from  atop  the  riser 
was  found  missing  on  the  day  of  the  inspection. 

2.  Pond  Drain.  The  pond  drain  was  observed  dis¬ 
charging  during  the  inspection.  The  gate  valve  controlling 
flow  through  the  pond  drain  is  apparently  stuck  in  a  parti¬ 
ally  open  position  and  cannot  be  closed  as  the  valve  control 
located  atop  the  service  spillway  riser  has  been  recently 
vandalized  and  rendered  inoperable  (see  Photograph  4) . 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  characterized  by  gentle  to  moderate  slopes  that 
are  partially  wooded.  PA-657  Dam  is  designed  to  be  a  multi¬ 
purpose  recreational  and  flood  control  facility  and  is 
intended  to  eventually  include  various  picnic  and  boating 
facilities  along  the  shoreline. 

e.  Downstream  Channel.  The  channel  downstream  of 
PA-657  Dam  is  characterized  as  a  broad  valley  with  steep 
wooded  slopes  to  the  right  and  gentle  grassy  slopes  to  the 
left.  Jacobs  Creek,  in  this  area,  is  a  small  winding  stream. 
At  a  distance  approximately  1/2  mile  downstream  of  the 
embankment,  Jacobs  Creek  passes  through  a  culvert  beneath  PA 
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Route  31.  Two  commercial  establishments  are  located  in  this 
area  sufficiently  close  to  the  streambed  to  possibly  be 
affected  by  an  embankment  breach.  The  number  of  persons 
which  could  be  potentially  involved  is  dependent  on  the  day 
and  time  of  failure;  however,  more  than  a  few  can  be  reason¬ 
ably  assumed.  Thus,  the  hazard  classification  of  the 
facility  is  considered  "high”. 


3.2  Evaluation. 


The  overall  condition  of  the  facility  is  considered 
good.  Immediate  repairs  to  the  gate  valve  control  are 
needed  along  with  a  replacement  of  the  missing  manhole 
cover.  Consideration  should  be  given  to  redesigning  the 
present  gate  valve  control  to  make  it  more  vandalproof  and 
to  locking  the  manhole  cover  in  place.  Positive  measures 
should  be  taken  to  curtail  unauthorized  vehicular  travel 
across  the  crest  and  through  the  emergency  spillway.  All 
bare  areas  should  be  repaired  and  reseeded. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operational  Procedures. 

PA-657  Dam,  in  its  flood  control  role,  is  essentially  a 
self-regulating  facility.  Excess  inflow  passes  through  the 
service  spillway  and  is  discharged  into  the  stream  below. 
Inflows  in  excess  of  the  capacity  of  the  service  spillway 
are  stored  and/or  discharged  through  the  emergency  spillway. 

According  to  the  PennDER  permit  for  the  facility,  the 
owner,  via  accurate  measuring  devices,  is  to  maintain  a 
continuous  flow  in  Jacobs  Creek  immediately  below  the  dam  of 
not  less  than  0.39  cubic  feet  per  second  (252,000  gallons 
per  day).  When  inflow  to  the  reservoir  is  less  than  252,000 
gallons  per  day,  outflow  to  Jacobs  Creek  can  be  reduced  to 
equal  reservoir  inflow. 

Under  normal  pool  conditions  a  6-inch  diameter  outflow 
line  provides  cold  water  discharge  (see  Figure  10) .  At  the 
time  of  inspection,  the  slide  gate  on  the  pond  drain  was  in 
an  open  position  and  the  downstream  discharge  was  estimated 
at  3  to  4  cubic  feet  per  second. 

No  formal  operating  manual  is  available. 


4. 2  Maintenance  of  Dam. 

The  dam  as  designed  requires  only  limited  maintenance 
which  is  performed  by  Westmoreland  County  personnel  in 
accordance  with  an  agreement  with  the  U.S.D.A.,  Soil  Con¬ 
servation  Service;  however,  no  formal  maintenance  program 
has  been  established.  The  agreement  contains  provisions 
requiring  the  annual  inspection  and  maintenance  of  the 
entire  facility  and  surrounding  reservoir  area.  The  owner 
is  required  to  prepare  a  report  after  each  inspection  and  to 
furnish  a  copy  to  the  SCS.  In  addition,  a  record  of  all 
maintenance  work  performed  is  required  to  be  readily  avail¬ 
able  for  review  by  the  SCS  or  other  authorized  agency. 

Review  of  SCS  files  indicate  that  yearly  inspections 
have  been  performed  by  the  SCS  and/or  owner's  personnel 
during  which  the  condition  of  the  facility  was  found  to  be 
satisfactory. 
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4 . 3  Maintenance  of  Operating  Facilities. 

Maintenance  of  the  operating  facilities  is  carried  out 
by  Westmoreland  County  personnel  on  an  informal  basis  and  in 
accordance  with  the  provisions  of  the  agreement  discussed  in 
Section  4.2.  It  is  reported  that  the  gate  valve  is  opened 
several  times  a  year  to  insure  its  operability;  however,  on 
the  day  of  the  inspection,  it  was  found  to  be  inoperable, 
having  recently  been  vandalized. 


4. 4  Warning  Systems. 

There  are  no  formal  warning  systems  in  effect. 


4 . 5  Evaluation. 

The  facility  is  designed  to  be  self-regulating  and 
requires  minimal  maintenance.  There  are  no  established 
formal  operation  and/or  maintenance  procedures;  however, 
provisions  for  such  procedures  are  contained  within  the 
standard  agreement  between  the  SCS  and  the  owner.  Never¬ 
theless,  formal  manuals  are  recommended  to  ensure  the 
continued  proper  care  of  the  facility.  A  formal  warning 
system  should  be  incorporated  into  the  manuals  providing 
detailed  procedures  to  protect  downstream  residents  and 
provisions  for  around-the-clock  surveillance  during  periods 
of  unusually  heavy  precipitation. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

A  complete  hydrologic/hydraulic  analysis  as  prepared  by 
the  U.S.D.A.,  Soil  Conservation  Service,  is  available  from 
SCS  files.  The  report  includes  design  criteria  and  proce¬ 
dures,  stage  curves,  hydrograph  data,  and  complete  routing 
analysis . 

According  to  this  report,  the  crest  of  the  service 
spillway  is  set  at  elevation  1827.5,  which  is  the  elevation 
required  to  store  100  years  of  wet  sediment  (33  acre-feet) 
plus  recreation  storage  (60  acre-feet).  PennDER's  "C"  Curve 
criteria  (explained  in  PennDER  Publication  No.  41,  "Con¬ 
struction  or  Repair  of  Dams"  1975)  establishes  that  the  dam 
should  have  spillway  facilities  capable  of  discharging  a 
flow  of  3120  cfs. 

The  dam  was  designed  in  accordance  with  the  principles 
outlined  in  the  National  Engineering  Handbook  of  the  U.  S. 
Department  of  Agriculture,  Soil  Conservation  Service.  The 
following  is  a  synopsis  of  the  hydrologic  principles  devel¬ 
oped  for  this  project. 

a.  The  crest  of  the  riser  was  set  at  elevation  1827.5 
to  provide  for  a  25-acre  recreation  pool  and  sediment  storage. 

b.  The  crest  of  the  emergency  spillway,  1834.9  (field 
measured  to  be  1835) ,  was  established  by  routing  the  runoff 
from  the  100-year  frequency,  one-day  and  ten-day  storm 
rainfalls.  This  resulted  in  a  storage  capacity  for  flood- 
water  retardation  of  3.65  acre-feet  equivalent  to  2.60 
inches  of  runoff. 

c.  The  design  high  water  elevation,  1838.2,  was 
established  by  routing  the  runoff  from  a  rainfall  of  10.0 
inches.  This  runoff  was  7.27  inches  with  a  maximum  dis¬ 
charge  of  1565  cubic  feet  per  second. 

d.  The  top  of  dam  elevation,  1844.1  (field  measured 
to  be  1844.4),  was  established  by  routing  the  runoff  from  a 
rainfall  of  26.0  inches.  Maximum  discharge  realized  in  this 
routing  was  8,650  cubic  feet  per  second. 
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5. 2  Experience  Data. 


No  data  pertaining  to  emergency  spillway  performance 
are  available  as  it  is  reported  that  the  emergency  spillway 
has  never  discharged.  The  general  appearance  of  the  facil¬ 
ity  indicates  adequate  past  performance  of  the  service 
spillway. 


5 . 3  Visual  Observations. 

On  the  date  of  the  inspection,  no  conditions  were 
observed  that  would  indicate  either  the  service  or  emergency 
spillways  could  not  operate  satisfactorily  during  a  flood 
event.  It  is  noted  that  the  pond  drain  valve  control  has 
been  recently  rendered  inoperable  by  vandals  and  left  in  a 
partially  open  position. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabil¬ 
ities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  investi¬ 
gations,  the  SDF  for  this  facility  is  the  PMF  (Probable 
Maximum  Flood).  That  is,  based  on  the  relative  size  (inter¬ 
mediate)  and  hazard  potential  (high)  of  PA-657  Dam,  the 
facility  is  required  to  have  sufficient  spillway  and  storage 
capabilities  to  safely  discharge  the  PMF  without  overtopping 
the  embankment. 

b.  Results  of  Analysis.  PA-657  Dam  was  evaluated 
under  near  normal  operating  conditions.  That  is,  the  PA-657 
Dam  reservoir  was  initially  at  its  normal  or  recreation  pool 
elevation  if  1827.5  feet  (MSL)  prior  to  the  inflow  of  the 
PMF,  with  the  service  spillway  assumed  to  be  non-functional 
for  the  purpose  of  analysis.  Design  information  concerning 
the  reservoir's  elevation-storage  relationship  was  available 
and  used  in  the  evaluation.  Design  information  was  also 
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available  regarding  the  elevation-discharge  relationship  of 
the  emergency  spillway,  but  this  data  was  felt  to  be  too 
conservative  for  analysis  and  was  not  used.  The  emergency 
spillway  is  a  vegetated  chute  channel  with  a  flat,  vegetated 
critical  control  crest.  All  pertinent  engineering  calcula¬ 
tions  relative  to  the  evaluation  of  this  facility  are  pro¬ 
vided  in  Appendix  C. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  showed  that  the  discharge/storage  capacity  of  PA-657 
Dam  can  safely  accommodate  the  PMF .  That  is,  the  peak  PMF 
inflow  of  about  5580  cfs  (Appendix  C,  Summary  Input/Output 
Sheets,  Sheet  B)  can  be  safety  discharged  and/or  stored 
without  overtopping  the  earth  embankment.  The  peak  PMF 
outflow  of  about  4760  cfs  raises  the  reservoir  water  level 
to  approximately  elevation  1840.8  feet  (Summary  Input/Output 
Sheets,  Sheet  C) .  This  reservoir  level  corresponds  to  about 
3.6  feet  below  the  field  measured  low  top  of  the  dam  eleva¬ 
tion  of  1844.4  feet. 


5 . 6  Spillway  Adequacy. 


Since  the 
of  discharging 
magnitude ,  the 


emergency  spillway  of  PA-657  Dam  is  capable 
the  inflow  resulting  from  a  storm  of  PMF 
spillway  is  deemed  adequate. 


15 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6. 1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  appears  to  be  in  good  structural  condition.  No 
evidence  of  seepage  or  structural  deficiencies  were  detected 
during  the  inspection.  Some  minor  erosion  was  observed 
along  the  upstream  embankment  face  directly  behind  the 
service  spillway  riser.  Conversations  with  the  local  SCS 
representative,  who  accompanied  the  field  team  during  the 
inspection,  revealed  that  no  riprap  was  placed  along  the 
upstream  slope  as  the  material  comprising  the  outer  shell 
(Zone  III)  was  considered  sufficiently  coarse  and  did  not 
warrant  further  protection.  It  is  noted  that  the  Zone  III 
material  was  covered  with  topsoil  (Zone  IV)  and  the  erosion, 
as  observed,  may  be  confined  to  the  Zone  IV  layer  (see 
Figure  4).  Nevertheless,  the  condition  should  be  assessed 
and  corrected  if  necessary. 

b.  Appurtenant  Structures.  The  appurtenant  struc¬ 
tures  of  this  facility  appear  to  be  well  designed.  All  were 
found  in  excellent  condition  during  the  inspection  except 
for  the  pond  drain  operator  located  atop  the  service  spill¬ 
way  riser.  The  exposed  portion  of  the  mechanism  was  appar¬ 
ently  the  recent  object  of  vandalism  and  was  found  to  be 
inoperable  by  the  field  team. 


6 . 2  Design  and  Construction  Techniques. 

Available  design  data  and  information  obtained  from  SCS 
and  PennDER  files  indicate  that,  for  the  most  part,  the 
facility  has  been  adequately  designed  in  conformance  with 
modern  accepted  engineering  practice.  Many  of  its  features 
have  been  repeatedly  incorporated  into  similar  SCS  designs 
and  proven  their  reliability. 

Review  of  construction  progress  reports  contained  in 
PennDER  files  indicate  that  although  the  duration  of  con¬ 
struction  was  lengthy,  the  work  was  performed  in  accordance 
with  the  plans  and  specifications.  SCS  representatives 
monitored  the  work  on  a  full-time  basis. 


6.3  Past  Performance. 


According  to  SCS  personnel,  the  facility  has  operated 
virtually  problem-free  and  has  functioned  as  designed. 
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6 . 4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  it  is 
thought  that  the  static  stability  of  the  structure  is  suffi¬ 
cient  to  withstand  minor  earthquake  induced  dynamic  forces. 
However,  no  calculations,  and/or  investigations,  were 
performed  to  confirm  this  belief. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 

7.1  Dar.  Assessment. 


a.  Safety.  The  visual  inspection,  operational 

hi st:  v  ■  ,  and  available  engineering  data  suggest  that  the 
facility  is  adequately  maintained  and  in  good  condition. 

Hydraulic  and  hydrologic  calculations  indicate  that  the 
spillway  is  capable  of  discharging  the  peak  flow  resulting 
from  a  storm  of  PMF  intensity  and,  therefore,  the  spillway 
is  considered  adequate. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  an  accurate  assessment  of  the 
facility. 


c.  Urgency .  It  is  suggested  that  the  recommendations 
listed  below  be  implemented  as  soon  as  possible. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  deemed  necessary  at  this  time. 


7 . 2  Recommendations/Remedial  Measures . 


It  is  recommended  that  the  owner: 

a.  Repair  the  damaged  pond  drain  gate  control  and 
replace  the  missing  manhole  cover  atop  the  service  spillway 
riser.  Consideration  should  be  given  to  redesigning  the 
gate  control  mechanism  to  protect  it  from  future  vandalism. 

b.  Consult  with  the  U.S.D.A.,  Soil  Conservation 
Service,  to  assess  the  erosion  on  the  upstream  slope  in  the 
area  of  the  service  spillway  riser  and  implement  any  remedial 
measures  deemed  necessary. 

c.  Curtail  the  unauthorized  vehicular  travel  across 
the  embankment  and  repair  and  reseed  any  damaged  (bare) 
areas.  If  control  of  unauthorized  travel  is  not  practical, 
some  provision  should  be  made  to  protect  the  embankment  from 
rutting  and  erosion  by  placing  a  layer  of  gravel  or  stone 
across  the  crest. 

d.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In 
addition,  a  formal  warning  system  should  be  implemented 
which  provides  detailed  procedures  to  protect  the  lives  and 
property  of  downstream  residents  and  provisions  for  around- 
the-clock  surveillance  during  periods  of  unusually  heavy 
precipitation . 
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|  stated  that  strict  specification  compliance  was  achieved. 
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DISCHARGE  RAT  JUGS  None  available 


MATERIAL 

INVEST IGATIONS :  Contained  in  design  folder  (see  above) 

BORING  RECORDS  Also,  see  Figures  2  and  5,  Appendix  F. 

LABORATORY  TESTING  Also,  see  drawings  27-30  (not  included  in  Appendix  F) 
EIELD  TESTING 
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MODI  FI  CAT  IONS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  3  PA-828 

PENN  DER  ID  =  65-133 
PAGE  5  OF  5 


SIZE  OF  DRAINAGE  AREA:  2 . 6  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  1827 . 5  STORAGE  CAPACITY:  93  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL*.  1835.0  STORAGE  CAPACITY :460  acre-feet 
ELEVATION  .MAXIMUM  DESIC-N  POOL:  1838 . 2  STORAGE  CAPACITY:  850  acre-feet 

ELEVATION  TOP  DAM:  1844.4  STORAGE  CAPACITY:  1540  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  (service)  1827.5;  (emergency)  1835.0 _ 


TYPE :  (service)  single-stage  drop  inlet;  (emergency)  vegetated 

"  eartH  channel 

CREST  LENGTH:  (emergency)  100  feet  _ 


CREST  LENGTH:  (service) 


13.3  feet 


SPILLOVER  LOCATION:  (service)  embankment  center;  (emergency)  left 

abutment 

NUMBER  AND  TYPE  OF  GATES:  None 


Pond  Drain 


TYPE:  18-inch  diameter  reinforced  concrete  pipe 


LOCATION :  intake.  .-a±_  upstream  toe 


ENTRANCE  INVERTS: 
EXIT  INVERTS: 


.iaxs>-£ 

1315.6 


outlet  at  base  of  service 

spillway  riser. 


EMERGENCY  0RAW00WN  FAC i LI tlES:  i8-jnch  diameter  slide  gate  mounted 

on  inside  face  of  service  spillway  riser. 

HYDROMETEOROLOGICAL  GAGES 
TYPE:  None 

LOCATION:  — _ 

RECORDS :  — _ 


MAXIMUM  NON- DAMAGING  DISCHARGE:  Not  known 
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APPENDIX  B 

CHECK  LIST  -  VISUAL  INSPECTION 
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JUNCTION  OF  EMBANK-  Good 
MENT  AND  ABUTMENT, 
SPILLWAY  AND  DAM 


NTAKE  STRUCTURE  Submerged,-  not  observed 
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inoperable.  The  gate  was  observed  to  be  partially  open  during  the 
inspection  allowing  the  pond  drain  to  discharge  at  an  estimated  ra 


EMERGENCY  GATES 


TEH _ OfSSEKVATIONS  AND/OR  REMARKS 
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breach.  The  number  of  persons  who  could  be  potentially  involved  is 
dependent  on  the  day  and  time  of  failure?  however ,  more  than  a  few 
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PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 


The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 


a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 


c.  Development  of  a  failure  hydrograph  (-s)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation (s)  of  the  failure  hydrograph (s)  for  each  location. 
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APPENDIX  D 
PHOTOGRAPHS 
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PHOTOGRAPH  1  View  of  the  embankment  as  seen  from  the  left  abutment  atop  the  left 

channel  wall  of  the  emergency  spillway.  Note  the  unprotected  vehicle 
path  that  runs  across  the  emergency  spillway  and  embankment  crest. 
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PA-657  Dam  is  located  in  the  Allegheny  Mountain  Section 
of  the  Appalachian  Plateaus  Physiographic  Province  of 
western  Pennsylvania.  In  this  area,  the  Allegheny  Mountain 
Section  is  characterized  by  gently  folded  sedimentary  rock 
strata  of  Pennsylvanian  age.  Major  structural  axes  strike 
from  southwest  to  northeast  with  flanking  strata  dipping 
northwest  and  southeast. 

The  dam  site  is  located  about  0.5  mile  east  of  the 

crest  of  the  Chestnut  Ridge  Anticline.  The  rock  strata  at 

the  dam  site  dip  east-southeast  at  approximately  6  degrees. 

The  site  is  underlain  by  sandstone,  siltstone,  clays,  shales, 

and  coals  of  the  Allegheny  Group  of  Pennsylvanian  age. 

o 

Drilling  and  test  pit  data  indicate  a  residual  sandy  silt 
and  silty  sand  blanket  on  both  abutments,  being  3  to  9  feet 
thick  on  the  left  abutment  and  1  to  2  feet  thick  on  the 
right  abutment. 

Bedrock  was  encountered  in  all  of  the  foundation  drill¬ 
holes  and  consists  of  interbedded  sandstone,  siltstone,  and 
clay.  Sandstone  is  the  predominant  rock  type  present  and 
weathering  depths  range  from  about  10  feet  on  the  left  abut¬ 
ment  to  about  25  feet  on  the  right  abutment.  About  5  percent 
of  the  original  left  abutment  slope  was  covered  with  boulders 
in  excess  of  one  cubic  yard  in  size. 

The  Jacobs  Creek  floodplain  is  covered  with  interbedded 
alluvial  sediments  classified  as  silts,  clays,  and  sandy 


silts  with  occasional  large  boulders.  Permeability  tests 
in  the  alluvial  sediments  generally  showed  permeability 
rates  to  be  less  than  1.0  foot  per  day. 


^Shaffner,  Marchant  N. ,  "Geology  and  Mineral  Resources  of 
the  Donegal  Quadrangle,  Pennsylvania,"  Harrisburg:  Topo¬ 
graphic  and  Geologic  Survey,  Atlas  No.  48,  1963. 

2 

Engineering  data  presented  in  this  section  have  been  taken 
from  the  "Jacobs  Creek  Watershed  Project  (Design  Manual)," 
prepared  by  the  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service,  1971. 
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"L"  Bolt 

Vi"  Dio 

8  '/*"  *  12" 

36 

CONS T RUCTION  NOTES 

1  Chonnel  in  trash  rack  shall  conform  to 
Spec  581  for  aluminum  alloy 

2  Aluminum  surfoces  to  be  ptoced  in  contoct 
with  concrete,  shall  be  given  o  heovy  coot 
of  an  a  tk  a  li  -  r  e  s  i  s  t  ant  bituminous  paint 
before  installation 


•/«"  Dia  Stainless  Steel 
-“l"  Solt  Threod  2"  of 
each  end 


RISER  TRASH  RACK 


SLIDE  GATE  NOT ES^ 

1.  Si  ide  gate  ,  18"  Dia.  .  type  nms-:  (Material  Spec .  372)  I 

2.  Class  3-1 3  .  flat  back  frame .  j 

3.  Bell  ANf  FLANGE  .WALL  FITTING.  10*  DEEP.  r:unc  .  FENING  DnJ 

AN  TAP  T"  ACC  MM^DATE  GATE  .  j 

1*.  Full*  a  unstable  s'Em  gui  is.  ] 

5.  N  N-M«  ING. STAINLESS  STEfL  STEM.  S  t|  M  Gull  E  S  AND  GATE  LIFT* 

DEVICE  5  I2E  r  AND  SPACED  ACCOR1'  ING  T.  mANoF AC TuPf A$  RECOHMIlj 
TAT  IONS.  4 

6.  PhINT  IN  ACCORDANCE  WITH  PAINT  SYSTEM  A  (SPEC.  82) 

1  .  DlS  ANLE  r«  ft.,  U  NTERL  INE  OF  GATE  TO  KF  OF  RISER  tOVl*  SL  At  1 

=  13.08'  ] 


JACOBS  CREEK  WATERSHED 

MULTIPLE  PURPOSE  DAM  PA-657 
WEST  VORF  L  AND  AND  FAYETTE  COUNTIES.  PF  NNA. 

RISER  ACCESSORIES 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


R  A  S  T  A I  TER  8  -  7  I  I 


FIGURE  9 
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PA- 657- P 


UPSTREAM  ELEVATION 


SIDE  ELEVATION 


PIPE  STRAP  NOTES^ 

1  Pip*  strops  and  broces  or*  V*"  *  3"  and  shall 
conform  to  Spec  581  for  structural  rorbon  s‘eel  plotes 

2  All  90*  bends  ore  '/*  "  rodiut 

3  Strops  ,  braces  ,  bolts  ,  nut  ond  woshers  to  be  goivon.j*d 
m  accordance  with  Spec  582  ,  and  pain'ed  -n  accordance 
with  point  system  G  -  Spec  82 

4  Pipe  strops  fastened  to  riser  by  Vi"  d«a  tipons'on  bolts 


NOT  TO  SCALE 

JACOBS  CREEK  WATERSHED 

M.  ,  'if.  i  PURPOSE  CiV  PAE.57 
NFSTMCRE  l  ANT  8  >*»ETTE  COUNTIES,  PENN* 

COLD  WATER  RELEASE 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

"]■ 

‘  I  * 

«  A  STAi  T  ER  9  -71 


FIGURE  10 
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PA-  657  -P 
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APPENDIX  G 


REGIONAL  VICINITY 
AND 

WATERSHED  BOUNDARY  MAP 


